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^# i 
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ttliE# 2004-3085787 



mm 2003-296837 



: l/E 



5l±»f*#ttfiOittSSrD (mm) fc Lfcfc &i|M£ift fc^ffiKiftffii: WWW 
0. 6D (L/mi n) JiJLhfcU ^o|tf|B^-V >^F*3 Wffi* * 0 . 6 
D (hPa) &Tt1-Z&ftX*m™m&<D^&*?\±lf&Zt*^t1r&M.&M i V 



wi*a 2 1 

tragus y ^ f - £#«-r*fi*« 1 

[»*a3] 

4 ] 

. J/Df^^w^WS^£^fr#;fr[6j-£MOF ei&Kri ? l X10 1 0 atoms/cm 
3 £HT"C*Si fc«r#«i:"t*^y = vJMNI'^-^o 
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1/ 



[*®£] warn* 
[0 0 0 ll 

(CZS) £«£ ^ ?u->s( y (g r own- i n) KM^&tf'hZi, fro 
[0 0 0 2] 

[0 0 0 3] 

fc is It * SfjfOJRSplPliJ&ma i: & o T £ *K *<DtHb*x--^ OftMU *5 v> T *> F e 
* if Ofi&RffSfefcteWS £ t H tiotv^o #S H H H <^^*^OilH i: t 
TJ±> fUfcifc* fci&X L fc^frMfc*** & fr> Wl&, if* e>»ffi**tfcF e (ft) # s 

[0 0 0 4] 

§&Utt^<D&iMttfrM^bti, ffi&frh 1 0mm~ 2 0 0mm©|£iOEt, £<b&~{±l 
0-1 0 OmmCEH-eftl^ififtt* J: -5 ^E«$tta 0 k LTJi 

[0 0 0 5] 

U &ffiffifr h F e & if ©a^JRjfcflTWfcffi ^ tt^> i: . Wj£*f ©»**1S K#* b 

Mfr bm^'isKfafri-zFe &w&-r h fr. i®Km&mj3.WK&mmm*?\£nz-ri§i 

«6Tft<»i*:«k*»-K*OWj|tK«lll*"T?3- h-fS 3:ivcv>3 
[0 0 0 6] 

— ^(Dm^-O'MMmtKW^. ^x-^FPD, L S T D> COPf^gr 
own- i nMiS<^ / M&*£> l b*LTV^ 0 g r own- i nXJfatii* CZfeKJ:»)'> 

ffiSE# 2004-3085787 



2003-296837 ^-V I 2/ 

H8WTVfl*i:li, ^(Vacancy), oi^/'JavIWm* 
(Interstitial-Si) £ £ fc * * 

m+O^&^&fr&te^- *4v»li^4:V»sa-h9/l' (Neutral) « (N«* 
)^tS|EU $fc> V«*W«*ia2»wl±OSF (BMW»jB»»&R^ Ox i d a t i o 
n Induced Stacking F a u 1 t ) fc^tfttS^pg^ 

) c 

[0 0 0 8] 

FPD LSTD> C0PfO^n-y^ >^»*«SttA«*lft^«K?l5#Kfcff<£U, - 

^ 0 S F V v^-Ji-^O^^ClUIL-CiScU &mtfnffi&t 
L/D (Large Dislocation: t^HMEtfcJl' L SEPD. 

V^fc iWOfB^OS F^O^ffllON^ti, S?LfeB^FPD, LSTD. 
COPi ^Iv'Ja^iBS^LSEPD, LFPDfc##L*vHg;&RStf>$[l*i:fc* 
o N«**3<bfcfl«-*-*i:. MSKTfiZtiX^ZX 3 )^ OSFW^ 

ICiff^Nvf^ (mKO^mm t I ««ic||tt-r *N i « Ofe^W v U a > 

v>* (#^m2S^#^m3#PI) o Sfc, 5l±»f»* (V) k»*H«£#W*^Sl 
affi^IB (G) oM&V/GilWtPtatfc-eN^^lii (*i-'\£lB) fcE 
#o 4 *jft-C |4i^4oTV»4 O&HvfcHU XlflfiHHvfcltt 5 #810 o 

+#te<#Ix.*-^^i*> Jfi«*Sit-CV*4J:aftl X 1 0 1 0 at oms/cm 
#HS;Ti~ -2> t v> ? WHS*** ^ ^° 

i titf ^n - W V^RI^W^-f ^ fro, F e 2X10 9 atoms/cm 

ffiliE# 2004-3085787 
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3/ 



>#l§ H B B ^W^-t^*^ti> 2KELL3U:*f*tT-5«>^ fU^^hT^mi 
[0 0 13] 

[fMU SIR^S!*0 1/8 1 6 6 l^m. 
mWXM2] #W¥9- 2 0 2 6 8 4-£<&» 
[#^»3 ] #P§¥ 7- 4 1 3 8 3 
[#W^m4] 3 3 0 3 1 6^<2r# 

[#w^m5] 1-14778 e^&m. 
mnxne i 2000-327485 

[*tfif 11 -))H-7^'J->f^ny- N Vo 1. 5 N05/6 Iv'J 

ifkwam®: LXvt-tz mm] 

[0 0 14] 

& 1 X 1 0 1 0 atoms/cm 3 BlTfcW*. * £ tWZ *JMtA<0«3t:#*ic**tti- 

[km * 4 * 

[0 0 15] 

#8: fc*v>-c\ *ft*«>S^K:y >m:Mt*OS FH^^JJONH^ 
©#j|i**?l±»f4IRx 5l±tf4#^ H H H c0ii:S*D (mm) iLfctl, RlMMIfcflHB 
S6at«toMWflH43y^^aE**0. 6D (L/mi n) JAitU froME*"*:"* 
!*]?>JE#£0. 6D (hPa) jrFfc«*#^llirtf N#ttomfifB*3l±»f * - t 

[0 0 16] , , . 

Z<DXlK?\±lftz%.&&t&mftt<Dm<O7fimn#*<Dffi&*0. 6D (L/min 

) JSlltU 3&»o N *-*W*l*3<0JEiJ*O. 6D (hPa) aTfct^MtNWf 

#11 \±if tut. mmnfrbfom $ ft£ f e *<o««#i±*«tt*r* "*Kf*> 
/^^.©wffiT&t-Rs^ rngkmrn^mmzm^ t&-?%& 0 tot, :o 

0 a t oms/cm 3 JSJLT^F e ftj&Kffl*. <b *Lfc«n^«^JM&& - ^ £ 

-5) o 

[0 0 17] 
[0 0 18] 

*fc°3l±:»f&lMSft<*>i&Sti:2 0 0mm£H±itSi ttfX~%2> (ff#^3) o 

a^JMNi^ttii:^ 0 Omm^i, #^ 3 0 0 mm<7> t <0 t>fi&3 *> - c 

atE#2 004-3085787 
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4/ 



<D X o ^^lt#c7)mig H H H^W^;i-S^T^, *Wi«t::*JV»T 1 X10 1 0 atoms/ 
cm 3 JeiTOF emm-Wz-ZZ ^E@^#M H B a SrW^i"**^ 31 

fc* v»£EttT»fii- * i t # £ o 
[0 0 2 0] 

SSatWi: LT, < i: fcSlOF eiftflE^O. 0 5 p pm^^tlv^ 

& £ 1 76 ? -e # & o 
[0 0 2 1] 

a t oms/cm 3 JBITT** - t Z&Wct-fZ^ V a ^^ H H H ^^--^^JI«^tL^ ( 
[0 0 2 2] 

[f&E<a2fr*] 
[0 0 2 3] 

[0 0 2 4] 

i * , tttf, F e j£fl-rt**SfiOT & flt***® < > * ^ 

* L tz t L X 4 ISA «S teffe-f * I* W v> * F e ftffc ^PfU-T £ C t § & 

, ZbKttMLtzmm<DF ejWAiWc&ffcU *USBBKF e^*fc3l£ 
[0 0 2 5] 

F eftmzm&MKWlz-ZZtX-ZZk^z.tzo 

fit, SfcKiftlffiKfrtffL/cfcC:^ 5l±tfsmiSi5^iSSS:D (mm) tL^tl 
\ #^ H H H ii^ffifcO^^TOtt^^l:^0. 6D (L/mi n) El±i:U j^o-f- 
vysiftomtlZ 0. 6D (hPa) &Tfc1-**fl^NfB#<BJM&A*3l-t»f *Ltf, 
&Prcfcot\ ^S»f:*v»ttF eftft* 1X10 1 0 atoms/cm 3 ElTfcWl*. 

ffiSE# 2004-3085787 
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5/ 



[0 0 2 6] 

Hilt ^BjT^^a^'fgffl-ei^^^BUif^m^-'PiJ^M^^b-cv^o 
;vysj?5 fcJR»^y*6) *Vlx-. 6 OHiKli - 9 7 ^@Ett£ttT;fe *) > 

[0 0 2 7] 

£ & £5 it 4? & v* <£> £ &m -f&Zk 2 L < , #13, ^<i"tm©$iii«) 
FeiSi'O. 0 5 p pmJaT^^tffiv^^i:^ Lv^ c SEiftlWKF e* 

jk*«o. o 5 p P m&.rx^^nmm(om»m^^m^^Ltzi>(D^um^m-r 

[0 0 2 8] 
[0 0 2 9] 

« 0 ;vy>K5, 6 £SIi££-£<2> «7>f * l 5 *EHE3-£fctf , &*5>^ < 

U /wri 6<aMiK£M^&£<!:K£oT^ftffi£P£ff1~&^ 
[0 0 3 0] 

fU, ft#:l^ #«^ H B B<0#*f^^ 1 >' >^JRK»^-J-*0 S FI^I^NW 
[0 0 3 1] 

[0 0 3 2] 

^it\ *§£WXi$, g|±»f4*#SfiOES*D (mm) fcLfcfc£, Jmtft fcSEiftffi 
twWfitt^^Si^O. 6D (L/mi n) filltU *cf^^ft©EA* 
0 6D (hPa) jeJLTfc-ti^^-tSBNIRifcO^igrfi^SUtfSo W$-*> flOxtfA 
r #*£_tia<7)i ? «H B a cO]tt#^C^»iE4trSAbT^T^^ ^K^^Um^ 

mSE# 2004-3085787 
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y : 6/ 



jfccfcjEfcfcWSE'ttu^ gainst f e^o^Js^^m^tL-cj), Ar^tn 

[0 0 3 3] 

(1 5 0hPa) iU If W^lltNf t©->'J (ES 3 0 

omm) fcWj&Lfco w*u*:##»A^e>, mmmm 

O^HflS (t^eiOmm, 10*) fc*Jtf* F e iftJK*895£Lfco 
[0 0 3 4] 

0 2 K&bfl2> £ 9 A r #*iilE*a*:*:§ < & & I'otLT F e «Ktt«^-r*«fiJ** 
#KAr 55f^mS«rO. 6D=18 0 (L/m i n) JiLtt LTW$£tr? - fcT 
> F e»JK3&*l X 1 0 1 0 a t oms/cm 3 £lTC?Px. & tL* £. btffrfr&o 
[0 0 3 5] 

Sfefc, H!3ti, N«co#M (ISD= 2 0 0mm) mU^Ar^W 
Sifil2 0L/min (0. 6 DOES) Lfcfc § ©#*JE&<0«flSfcttfi* 

H3Pl?»*i&i^, f^WtfiOAr #*jgE;W/h$v^5i?F e &9?ri s {g: < , #fc 
, ^J^trtWEfcfcO. 6D=1 20 (hPa) JiTFK-f & iilXlO 1 0 atoms 
/cm 3 JBJLTOF e tL* ^ o 

[0 0 3 6] 

£ <o i. o |c*»WO*ffi J: $ IKS 3 ft£ ~> V a >#&FiH t± , ^ ^ - y 4 y >KMi>*&& 

(r1^M<OF e«JK*«l X10 1 0 atoms/cm 3 ElTKMl*. 5> *Lfc«&ltOiMSJI t 
tiii^l*. lot, £:K**«fcLT#*#*^<&fm*?r*.tf* 

[0 0 3 7] 

v>#tf*F elS^®«-Ci^Wfgi tv>^\ 5^»9 left v> t tfflS^^ '7 ^©^jt^t t 

mmm] 

[0 0 3 8] 

6 c m05I;V7 *l:f t - y L tiU Lfct, <0 0 1 >I n > 

iicsL, &i)x.u*mx* 1 on • cmiftsi^^'ovK-yuits 

D=2 0 0mm, N»v'j3V|SMtSU. llttLtft 

CVDffiKJ:»)FeIK#0. 0 5 p pm ^Tt^4il«^i^i^tI 

[0 0 3 9] 

^ft^ti^jO. 5 mm/mi ntL> W^*- f ir^flCliArWt, tit 
i^HO L/m i n (0. 7D£ffiil§) , jFrtEfc* 1 2 0 hP a (0. 6D«) 

ttiSE# 2004-3085787 
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7/ 



±ie^id^W^L7tvU zv&m&frh, R«F®> =7yy£>7, 
[0 0 4 0] 

&i3. >>i-/N<7)F eji^iffl5eK:ov*Tt±S P (Surface Photo-voltage Method) 

*S**n>h^UFeB^t^atv^„ F e B 0 . 6 8 

e V -C5gj£-C& *9 . 2 0 0 "CWC^i i ^ £:*>W{§t LFei^^o Fei (i'^v^fi £ 

& 0 -Tfcfr*.. 20 ot:sJK^»sfr^^ic^^ v T^tetfcftcoft^o/t^^)^ » 

[0 0 4 1] 

*-*>*S*, |H4 il^LTt J:^^rF eMMrt^y ^ s #e>tL^o V^-^&mK&^X 
FeSStt 1X10 10 atoms/cm 3 J^T^^^. if#t;:#J.JiSIU~£^T F e^K 
#1X10 10 atoms/cm 3 & F e ftm*m^ Z t*mmZft?z 0 

[0 0 4 2] 

(#S»J 2 ) 

f-^w^«*8 0h P a (o. 4dk*hm) tLtzvmimMMi tmm~*s i ) 

nyf^utim?. v y a > ^fcS&Lfc**- ^ ©*MB« £ It S F 
e#«i!l5feL*:o 0 5 fcjSLfcW5&»*d*#fe *U »C^t^Fe»l x 1 
0 1 0 atoms/cm 3 £j£x.& F e mmWM^Z biffimZtilzo 

[0 0 4 3] 

(Jfctt«l, 2) 

mmmi tmmv^&WL&mmzm^. Ar^it*80L/min (o. 4dic 

ffiS) ,^E*t3 0 0 hPa (1. 5DfcftiS) CWaSEU 1 . Omm 

/m i n £ Lt«<Dg r o wn - i n^Pfi<75#-v> (Vft) tirA (ttS 2 0 Omm) * 

JifB^IWICA r Jif^iSl (8 0 L/m i n) XtflE* (3 0 0 h p a) OT> A 
ft&ftfcO. 5 mm/mi ni:LTMOyV3>#S B B H mL/: (JttRfll2) 0 

F e***M3feLfco 
[0 0 4 4] 

ifcigtM 1 <DV^-^X*l±, 0 6 K^^ft* J: -5 fc^JSSBK&F em%k&Mfrv?z&^ 

o a6 1 # x. *i & o 
[0 0 4 5] 

^*WS«BO 10-3 0mm#fif!iF e*flgj&*l X10 1 1 atoms/cm 3 £j&x.x 
HClXl0 12 atoms/cm 3 fcjBx.affltffr'b jt,<b*U F e Wit/^t^ 
HB^tLfco -*Ui, liHAr S < > UNS^ttS^WKF e 

[0 0 4 6] 

& o 

[0 0 4 7] 

ffiIE# 2004-3085787 
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: 8/E 



[0 0 4 8] 

[B2] A r 5!r^«Eai: 9i-^l»«)F e ifJfcoWH* 4^ ye$>2>o 

[HI 4] Hi&f?fl 1 ■el&jfLfcv'U ^7x-;\0F eiSI^^Tfe^o 
[H5] W2tHL/r>'J 3>-7x-^«F e iilfl? v -fiZfr&o 
[@6] JfctSEWl-CtlatL^vy 3>^x-^F elll^^^^o 

[0 0 4 9] 

! ...^ ^ 2 -v V a >MWL, 3 — JftJMUft A* 4 

5—H3l^^^> 6— M£&^y*\ 7— fc — 8— »f&*J\ 

1 6 -^;v/, 1 7 "A 1 8—^;v^*o 



tBSE# 2004-3085787 




ftiE# 2 0 0 4 



-3085787 



#0 2 0 0 3 -2 9 6 8 3 7 2/ 

[02] 



*Sftfl= 3 0 0 mm = 1 5 0 h P a 




90 140 160 180 200 

7;U=f>**X^a(L/min.) 



103] 

m&m= 2 0 0 mm Ar gfEft= 1 2 OL/min 




120 150 180 200 

*prtBE (hPa.) 
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3/ 



[B4] 



<«*i o**i o**i o*+i orte+i o 

E+1 0*+1 OiTE+1 0**1 0**1 0**1 0**1 Otfit10*H0 
<E+1 0*+1 0**1 0**1 0*+1 Cfitl C**1 0**1 0**1 0**1 0*«1 0 
<1E*1 0**1 Q**1 0**1 0**1 0**1 0**1 0**1 0*41 0*41 0*41 0*41 0*41 0 
**1 0**1 0**1 0**1 0*41 0*41 0*41 0*41 0**1 0**1 0**1 0*41 0*41 0 
' **l 0**1 0**1 0**1 0*41 0*41 0*41 0*41 0*41 0**1 0*41 0«*1 0*41 0*41 0*41 0' 
*41 0**1 0**1 0**1 0**l 0**1 0*41 0*41 0**1 0*41 0*+1 0**1 0**1 0**1 0**1 0 
**1 0**1 0**1 0**1 0**1 0**10*41 0**1 0**1 0**1 0**1 0**1 0*41 0**1 0**1 0 
*41 0**1 0**1 0**1 0**1 0**1 0**1 0**10**1 0**1 0**1 0**1 0**1 0**1 0**1 0 
\<£*i 0**1 0*41 0*41 0*41 0**1 0**1 0«*10**1 0**1 0**1 0**1 0**1 0**1 0**1 
<€*1 0**1 0*41 0**1 0*41 0**1 0**1 0*41 0**1 0**1 0**1 0**1 0**1 0 
^**1 0*41 0*41 0**1 0**1 0**1 0*41 0*41 0**1 0**1 0**1 0**1 0**1 
<E*1 0**1 0**1 0**1 0**10*410**1 0**1 0**1 0**1 0**1 0^ 
w <JE*1 0**10**10* +10**10*41 0*410*41 0**10, 
<E+tO**1 0**1 0**1 0«*10 




[0 5] 



**1 0**1 0**1 0**1 0**1 0 
**1 0**1 0**1 0**1 0**1 0**1 0**1 0*41 0**1 0 

<e+i o**i o«*i o«*i o**i o**i 0**10*41 o«+i o«*i o**i o 

<E*1 0«+1 0**1 C**1 0**1 0**1 0**1 0**1 0**1 0**1 0*41 0*41 0*41 0 
**1 0**1 0**1 0**1 0**1 0**1 0**1 0**1 0**1 0**1 0**1 0**1 0**1 0 

1 <e*i o**i o«*i 0**1 o**i 0**1 o**i o**i 0**1 o**i o**i o*+i o«4i c«*i 0**1 

**10**1 0**1 0**1 0**1 0**1 0**1 0**1 0**1 0*41 0**1 0**1 0**1 0**1 0**1 0 
<**! 0**1 0**1 0**1 0**1 0«*1 0**1 0**1 0**1 0**1 0**1 0**1 0**1 0**1 0**1 0 
**1 0**1 0**1 0**1 0*41 0**1 0**1 0**1 0**1 0**1 0*41 0*41 0**1 0**1 0**1 0 
\<E* 0*41 0*41 0**1 0*41 0**1 0**1 0**1 0**1 0**1 0**1 0**1 0**1 0**1 0*41 
<C*1 0«*1 0«*1 0**1 0**1 0**1 0«*1 0**1 0**1 0**1 03E+1 0**1 0**1 0 
^*41 0*41 0*41 0*4t 0**1 0*41 0*41 0**1 0**1 0**1 0**1 0**1 0**t 
**1 0**1 0**1 0*41 0**1 0**1 0**1 0**1 0**1 0**1 0**1 0 

w <e*i o«*i o«+i o**i o**i o**i e**i 0**1 o**i 

**1 0*41 0**1 0*41 0**1 



atoms/cm3 
H 1E+12 
H 1E+1 1 

m iE+10 



miE#2 004-3085787 




ime] 
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<BM OsE-l 0««10tE*10se*10 
<E-t 0«*1 OrE*10r£«1 0rE>t 0^*1 Or£*1 0CE*1 0*1 0«*1 0OE*1 0 

<e*t o^*i o:e*i o£c*i o^»i odE»i o«i o«-»i o«»i o««i otE*iose«t o««i o 
<e*i ore«i o««i o«e»i ojb»i o«»i o-t *i o.-e+i oroi o.-eto€«io«ti o.-ci o 

cE*1 0**1 0tE«1OJE*1 0**t 0«*1 0«M 0«*1 OtE*10*»1 Oifi-^ 0^*10^*1 008*1 
<B 1 0« *1 OsEt 0«*1 0««1 0«H OflEM 0*E<» 0«H 0«M 0:E1 QtE«» 0«»1 0CC1 0«*1 0 

<C10«10«10««10teiO«MO«»10«tO.-E10JC«1 Ose*»0«E»1O*»1OqE1O«M0 
\<E«1 0«*10ee«1 05O1 OrC'IO^M 0:01 OcE«1 0* ♦! 0=E«1 OtC«1 0^ 0^*1 OiC*1 
<C»1 056-1 OsOl D««10«*1 0«»1 OtC«1 0^*1 0fl6»1 0?E«1 0?E*1 0«*1 OSE«t 0 
«♦! 0«E1 OflEt 0**1 Org-* 0-"€1 0=C1 OrEM 0«-l 0«*t OiEM OtE«1 0«*l 
<E*t 0£C*ioqe*iote«i 0?E«1 0«10««1 0*«1 O€«10.-E10«*l 0 
<E1 0«E*1 OiE*10te*1 0«C*1 0.-E»1 0*E1 0«»l Of£*l 

<ei ore*t o«*i osem o«e*i o 




[17] 





miiE#2 004-3085787 




mgE# 2004-3085787 



#0 2003-296837 



^-v : i/E 



T, ^TOK^Tk F eatlE* 1X10 1 0 atoms/cm 3 KlTClPx.^^ 

NW^#^ H B H ^?l-tlf^>^ giJtljT* jP-ftAOllCS* D (mm) fctfcfct, 
^>^rtOffi*4:0. 6D (hP a) £ILTfc^**#^frlBN«*0#»Jii*3IJt»r»£ 

immm mi 



mfE# 2004-3085787 



#fB 2003-296837 ^ *• 1/E 

tflfrfflffltf)*-* #12 0 0 3-2 9 6 8 3 7 

gtt#-5f- 50301372713 

JH^t H51iIil±J£ 0 0 9 4 



mmU] ¥115^ 8/1 20 B 



ttiiiE# 2004-3085787 



l/E 



003-296837 



m m a 



[ 0 0 0 1 9 0 1 4 9 ] 

1 . 0 1990^ 8 7 B 

[SEISMS] «f%Sft 

ft Bf rafftfflK^rtlTg4f 2f 



mSE#-^- £HSE#2 004-3085787 



